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的重视和应用。本文首先探索出了制备 AAO 模板的 佳工艺条件，然后采用
自制的 AAO 模板辅助电化学沉积的方法，制备了 CoxNi1-x 磁性合金和 SnS 半导
体纳米线阵列，并对其结构和性能进行了系统的研究，主要的研究结果如下： 
1. AAO 模板的制备与研究 
研究了氧化电压、氧化次数、二次氧化时间等实验参数对 AAO 模板形成




2. 交流电沉积制备 CoxNi1-x 纳米线阵列  
探索了AAO模板辅助交流电化学沉积制备CoxNi1-x纳米线阵列的方法并优
化了工艺参数，制备了结晶性良好的 CoxNi1-x 单晶纳米线阵列。研究了成分和
退火温度对 CoxNi1-x 纳米线阵列的影响，发现 CoxNi1-x 纳米线阵列的矫顽力和矩
形比随着 Co 含量的增大而增大；在 Co 含量为 20%-30%的范围内，CoxNi1-x 纳
米线阵列发生了 fcc→hcp 的结构转变，随着 Co 含量的继续增加，CoxNi1-x 纳米
线阵列的 hcp 结构逐渐稳定；研究还发现退火处理能够提高 CoxNi1-x 纳米线阵
列的矫顽力和矩形比。 
3. 电化学沉积制备 SnS 纳米线阵列 








































Quasi-one-dimensional materials have been widely applied in photoelectric 
device, sensor and magnetic recording components because of their excellent 
physical properties. Many scientists have studied its preparation process, 
characteristics and applications. With the advantages of high efficiency, low cost, 
simply and conveniently operating, the anodic aluminum oxide (AAO) templates 
assisted electrochemical deposition is extensively used to synthesize the 
quasi-one-dimensional nanomaterials. In this paper, the optimum conditions of AAO 
template preparations were obtained through experiments, and then, AAO templates 
were prepared via the two-step method followed by Co-Ni and SnS nanowire arrays 
were embed into the AAO template with the electrochemical deposition. Finally, the 
structure and properties of the samples were detected by XRD, SEM, TEM, VSM, 
UV–VIS–NIR spectrometer and so on. The main results are shown as following： 
1. Prepared anodic aluminum oxide (AAO) templates  
In order to explore the optimized experimental parameters of AAO template, 
the effects of the voltage, solution temperature and the secondary oxidized time on 
the ordered extent of as-prepared AAO templates were studied. The results indicated 
that the diameter of the AAO templates was about 50 nm, and the length was about 
dozens of microns. Also, the hexagonal nanopores of the AAO templates were 
uniform, highly ordered, and parallel to each other.  
2. Prepared the CoxNi1-x nanowire arrays via AC electrochemical deposition  
The preparation conditions of preparing CoxNi1-x nanowire arrays via AAO 
template method were explored. CoxNi1-x nanowire arrays were gained in the AAO 
templates via AC electrochemical deposition, and the results showed that the 
as-obtained CoxNi1-x nanowire arrays were single crystalline and high crystallinity. 
The effects of the component and annealing temperature on the CoxNi1-x nanowire 















CoxNi1-x nanowire arrays changed obviously with the increase of the Co element. 
When the Co element was 20-30%, the structure of CoxNi1-x nanowire arrays 
changed from fcc into hcp. And the hcp structure became more stable with the 
increase of Co element. The coercivity and squareness ratio of the CoxNi1-x nanowire 
arrays enhanced after annealing. 
3. Prepared the SnS nanowire arrays by electrochemical deposition 
SnS nanowire arrays were gained in the AAO membrane via pulse 
electrochemical deposition and two-step method ， and then, the structure, 
morphology and optical property of the SnS nanowire arrays were tested. The results 
showed that the SnS nanowire arrays which prepared by pulse electrochemical 
deposition were single crystalline, and the SnS nanowire arrays strongly absorbed 
ultraviolet light and visible light. The energy gap of the SnS nanowire arrays was 
1.59 eV. Comparing the structural and properties of the SnS which were synthesized 
by pulse electrochemical deposition and AC electrodeposition method, the results 
showed that the SnS nanowire arrays which were prepared by pulse electrochemical 
deposition had a better crystalline. 
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